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7-t -y hm&iJ^mmtLhmm^'iy 7 7llIKl*lSl5(C|*l 
^ 7 * D 7««? $ ilT V ^ S^l b 7 y v-'X (^^ 0 . 

y-x 7 n vs^$^iTv^§affi$ijffl)fflfiii h 7 yi^' 
izm^mtix\^i>m^m i ieij<or ^ r >f t'v h u 

y>''x^'&i^*>A>mSiiTfcO. A'f -/i-y/mmz 
imtm4 ] y < •/ 7 T iiiK*<?btm-¥-wA:*)Jig^ t y- 

X7 * DVgfig^ifCi^S P --f-v y^yi'SiOffli h 7 
yi^7.fRi/i}>t,m&^ixXiiO. -y^yymmz 

i:'^mm^y'fy^i,zL^\,'^mwKi}m^jittitmz 

iWTSim5] y-x7*D'7jt^$tisb5y>''x^'*i 

i)'ir-/i^:LrMm^ixx^^hct^mWitttmm. 

ix.. mmmm(r>^-h:>sy'z-7\-^^^y'^)Vfhtz 
46<^m3 yTy-tmrnmi^^ yfy^^z Lt\^m% 
K^tm^^hfzibox^ •y^yymntm^'Q.^ixx 
\.^hm^mtm<r>T7T^':r'?v'}9xm.(r>^mum 

{mi^^D^^^zmitnmzmtxmwmitiih 



IfiT-mX^m^ixXii^. frlE*^tJ:04;i 

^'■rs^Mb7yxx:5't. fne^?ii*^(c-?-coa3:^JS 
i-ifm.^ ixxa^, mix^ -y f- y ^fflcofiJi b 7 y 
vx9<rm]mt^<r>7<hWi-m%mtix\^hJ<>-; 

7 r 7 r lllK<OA:>]igi'«Et R^^y 7 t 

laSS^oai:':) f> ai:*! § til. mffioHT'J) I) ^ 7 -b -y 

[000 1] 

[fraojg-rs^^ffi T^xri^^izm 

\>^(=timm'fmmmm^zmt. miz-^m.i/mm 

EL (XU-^' ^a;^S;^^yx) , XJSLED 

jj-- h- ) ^(Dj: 0 ^j:^mmmTi:mtih%wnzx ^ 
{zm^m^zmth. 

[0002] 

tcJ:0X^^T^rn^TVX7V-fJ4. rUh'. fll^Jia 

[00 03] SIBt3!S^«:fflV^tC:flA,07-'<X 
ru-fJi. ?SS$:fflv^/^T^;^7-i/>f t^^O, .^BflcT) 

[0004] Vyy=Jxj^mtztito<r>mM 
^f-t^m^-kh^xx^^i ■y^mmir'noT'^-T^y 

mti^om.'7V^)Cfxmi<^'f<xrv>{timL 
[0005] dtoacox -f xru4 (omkmh. lx . a 

7t, Society for Inforoation Display|&^T<^1997^ 

m^±^m9i ^Asiadisplay '97 ji tfOSg216-219M 

(-b^n-xryy) m^t^ty^mLtz. mM^i.z 
ELimmLfi79T^y-7Y^}^xmT<xrv^<r) 

[ooo6jii7Sr#B^fc.^ (mm^nx'<n^im 

xA-/ ^y/m hyy'Jx^ll (Olr~ 

hizmm^ivtzj^j^i 2i}mtR^tix<snit^ni 

yyy'Jx^l imym^t^j:*). YyyVx9 
1 \ \zWk^fifzT—9m.i 3*>/^>fi#A<3yf yi?-7 
4<c»Sa*ixS. 3yTy9-7 4{i«gili6iJ«lfflh7y 

>'';^^7 5<?)y-h • y-xiamjE^^i^i.. 
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[0 0 07) -eLT. mm7 2mmmt^j:^hyy 

[00 08] 3>'T>"<f7 4<0p4giawmEtCjEt-C. 

E L^i^y 7-ftji^fiS7 8 1 
mix. ;<OSffitJ:0ELJgi'7 75!)<l&3t-fl.. 
[0009] -«W(C3yf^L-^'<7)«*, 

[0010] S7(7)IBi!)igi?§{ci>i^TPa'P^?rff o(c 

[00 11] t*»t, V- 
^maS^tc. 08{c.T^1-J:^=5r<f^>^#**J)&t, 
Hm7(r>h =7yi^^9 7 5 co^r- hBE 
VASrEpjnLitJ*^, h7>'x;^:?7 5lcciaxl.l;^ili 

I A (iiii-c-*-rffiiiiVAtco3£^) 1 1 B (mm: 

ThtliiUtv At(^■SL^^ <ni:o\,zm^j:i>fzisb. el* 
^7 7CS£h.«>mSEt3gt>0. **^<J»(fl^tj9«t'J> 

[ 0 0 1 2 ] tK'J i^'J 3 ym^t Ltcmmvyy^jx 

LX. -^mz:icoL%\-^m<r>\ih'Ot1}^±^<. 
ffi{±±o. ivsetid^stii,. 
[00 13] Lt\,M1fi±0. IVifiioi^fot-rtl 

-5. 09{iEL3g^^<O«sS-9aE#tt-C*)S. «8g-ji* 
g#tt«i|igl@^^K^-y:I.IB«AtC43l^T{i 'J :ir^^ 

^ffyiithrf^ttoxmih. 

[0014] Z<n^^m.-thtz»>. !NfllfW2 - 1 4 
868 7-ti^fgtcti, S?cDBIt!#)fit'«Otf(;>o§*<S) 

oTt. zmm^^^i'r\>zfim^s^'^oELf < :^ 

TV^mWi^W^^ixX\^h, 
[0 0 1 5] 11 OS:#B§LT. ^f^2 - 1 4 868 

7^'m<.zi^^tihmmviLmh. m oti, 07 

T-*!.. |igDi|$iJW5:4T3!ti6tT-:J'il<^«{i4*{c 
[00 1 6] 01 OtCfcl^T. 94-9 7(ifBKIgi^Sg 

mmy-yy'jx^, 9 8ii/?uyy-iy-m. 99 

tifBtS^P, 1 0 0{ih5>>''A^co#y-xJg^&uf 
yi;;^^94~9 7<7)Yi^^ y^\i^mtm^tix:^ 



uyViy-^^9 8<7)A:ht^lzmm^h.x\^^i>. 

[00 1 7] 01 0(CfcV%-C, 4\i yhXijX'^JmiZ 
nmtt:m^-^iyit<^m^mEi)^ h 5 y>':^ ^94-9 
7(50y-haEi:LTEpjP$ill.. -etT, h^Vi^'X 

99A-'97<r)oh^y^<r)V7y'Jx9\izWxh% 
gJw^fHt t (^-iomSEffi**;* uyh57-(al»98« 
tti;'7JS*^<^3l3t*i^9 9{ctt*&$ti, -e<0«iS®ti|5t 

xmm=f-9 9m±-ti>, 

[ 0 0 1 8 ] fi!t];ctf h 5yxX^' 9 4~9 7 *^3ry^<0 

tfdP^. I2{iI102fg, I 3(il 2t7)2fS (= I 
Iffilim > I 4m 3<02fg (=1 1023fS) t-f 

^{f ) . h9>'i^';^^94~9 7<^5ryt2.»;^i'^*Hi- 

ti') 1 6IO<0^2:1tpC:t*^T'i§. ^ts. I 1 

- 1 4 «i h 7 y i/';^ 9 4 - 9 7 *«5r y y -X 

[00 19] Cicotl' h7>'>''X^'Sr08(JOy-h®I 

V B \znmhm^t<ma Lfzw$i.<^^x'mth^ 

0 \.z-tfi\i. Y y y=yX9cr:>mm.imX'<r)mm)mh^ 

yh^y- ^m^wsat^ t mz . h'vY iztiti txm 

[0020] 

'C'{iP§P^*Sr^$-ti-|)^s:a6{;:. ^]^yh^y-m 

s>h^mfmmmRi/mm.mm Yyyvx 9^j:t'i: 
im-mizmii'mti^h^. ^mmir^mifcm^. 
mim<7)hyyi^x:?immmzmi^tii. vyy 
iyx9<m-mL^<r>mmz^hmit 'o<r)^fm^^ 
ti, ^v^j^g* 0 ^mmhti^\;z\i 1 wmiz'yi-^w 
V y yjx 9X'^^.^^^^h. mtL< n-mmAM 
<r>hy yi^x^f^x'fs^^^'kmm^^^ ^ t m^x 

hh. Sn;tTh5y>'':^25'ia<otiJlPtm^EL*^(7>^ 

mzmhh^^j:mcmm^m--th, 

IS ^ 5 El 7 <7)» lElJS t V m^jgis 
[002 1] 

m^xhh E \.^^\Ui}*t:><nx-h^^<nv<Mzm\:,x 

[0022] Si^CjliX-l.ttiSEtcj£tX«S*>"^'(l:-f l> 
f6itlSi^A>'?>^r2.ii*$:SiJ?^S/;y)c7)^|&i:. file 
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[0023] HftWt{il!fg/N' y 7 r^=Hmi%m 
<OJi' <i> o # 5: df A- i^-t^P-t S fci^cofflm 3 >- T >"tai^ 

[0024) z<Dm'Sx<,i.3'm.(m^mimfimiix 

[00 25] ( 1 - 1 ) Buie^^' 777 m^ifimm^n 

( 1 - 2 ) mif^-v yrmst^m^wtm^fcoxnm- 
tv-xyi[Uvmm^ixx^^hp-'i-xy^>vM(m 
mvyy'jy^mifij'hm^^ixh^. (i-3)m 

ifiy 7 1 n V n f- -v y^/P h 7 >- rJ' t P ^ A- 

yA^)V Vyy'yx^t^y'y 'y xr)VW^^ixtz-mm:h 

X'hh, A77r|llSSt LTV-X7*a7ffi 

mm-<nm.t lx . ^mi.f^'y 7 rm=f-ifmimmi 
y-tivt^ tz>!f^<nW!k o y T y^m/tm^ oyfy^ 

[00 26] W±c7)Il]S8ffi^^lg^'i> t . 
[0027] ±ie-eiT.'rnfiO«fi£tCi3JtS#y- FCEP 

So-t s ^' >f 5 yy^^- V t dfitff 3 # h 7 y i'';^ 

[0 0 28] *-rv-X7)i-o7-(7)S!,f^$:iKB3-ri.. 
^ ^ T'<4l;aS<Jfflffl<^ b 7 y ^' n y 

[00 29] ( 1 ) x-^nzy i nify- vnmzm 

y%t^,ifmix%mim.-t^ifi. m<^ns.ifii.^-t 
?,tbyyi^y^^cr>v~xmmi)^±^L, y-h-y- 
xraSE*<f* ^ ^=/J^§ < ^ «. <7)T' K y«a*>'/jN $ < 
^•9. y-h-y-;^^«E*'*LI'V^il€ffvttc:5r^ 

t x-nmtff^ ^ii&hh^yxx^'jiOFF L3E®4 

[0030] ( 2) y-X7!ro7<7)y-KCA^)€IE 
Vi nS-episit/c^^ ftWJiVi n-Vt|i-p^«$ 



ii^cr>tttii:hfSmt^j:'^xmn?>. 
[003 1] S1jt<7)4f;i^'J3yt14L#>r^fi«ffi(0tf 

^xs. mz^y^-/ h^^y-ty-n^w-xy ifu 

'7mitmiim\<^xmm-ti>, mmiz^oxf 

-y7-t;Wt<^>fi^. 

[0032] <m-Xr yr>A^ y^Sl , S2. S 

3 *<jr y L y- h icji l § v ^eeiaifflma v o f *<y- 
h{cE|i^$n, v-xiii^^yVizWiW.$til<r>X'V- 
xytxi'7<DVyy'JX'^\t.i[yfh, I^B#(c;^>f .yf- 
S5S:^y-r.&c:i:{=«t-?-C. %^<nVMiWM^'t 
h. ft<^5-'J-fe'/h-rsai(4Nchy-X7=ro'7(?3 

[0033] <l|ZXf'y7*>;^'f -/^S3^i[yth 

mzx'OY^y'yx^^^hnm^n^zth. cm 

tci 9 ^ 5 y x';?. ^'oy-xiiJEtiy- v-v-x^ 
s.t^Lt\mnsy tt,zmL<^j:htx'±M-th, ^cr> 

[0 034] <|gHxf-yr>;^^-yf-S K S2*^J^ 
y^ixx^ •/^SQt^i[y^ixh:Lt^zX*)Vyyi^x 

i n + t#V^fi«ffiVt*^En"ISixS. taf-^Thyyv'' 

«yf-S4$-7}-ytS¥tJ:*3fi??J4Vi n«mE^-C3E 
[00 35] tLhcOt&m^iO, Jf7-fe-y h^-vy-t^ 

-$-wt^t^^(i. :a<?<7)3Emmffi4v i n-vtr 

*>S<Ot\ t|i^-^MaEVt*^tf^,o<tl^i:f]^illi:^r 

-:.T^I)*^ :t7-fc-y h^-vy-t^-SrfWIjfc, ft 
W«0^mttE<4A:^SEV i n t ^ K =5: 0 , S*6*KC 
U # V ><i«E V t <^{f <i>o# cOl^»«:Sft=Sr<' ^ 
[0 036] I12{4:1-7-fe>y b^A'y-fe7-#§'y-A 
7:rn7c7)v5jLU-j/-3y*g||-CJ>l>, i^SjLl'-x 

3 y^Wi 

(1) L#i-^fimEJf?>o^(4±0. 5V2:Sl^ 

(2) L#V^li^^aillf*Ji:0. 5pF. L^V^ffl^ifii 
ffll&EV o f = 7 . 5 V 

(3) A:'jl|E=8. OV 

(4) l7kW^=30/zsec 

[0037] |g-;^r y7°t'(4. y-;^7 :r 

yi'';^:?*<3j-y$tii)*^ >yf-S3<o:ty^(7)/:: 
J^aJ:']«E (y-x«E) (±^^(z4fD(c=5:<i>^ri,\ m 
ZXr y rXiS . L I ^ffljf <c> o # £7)|^^{c J: •? , a3:^3 
mE*<{f4>ov>-CV^|,c:t*<)»S. t^v>ii«ia}ffl«E 
Vof kaj:*jmE<^*a^v>ffl^Evttc^L<. 
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T»±A:^}«EVi TiizLt^^WMSy tiMti^my 

[00381 i^mmmmmvyyi^x^ifn^^ y 
^-)V<7)^x-hhti^, y-yyi^x^i)^Pi-A-y^>\^i'^ 

[0 0 3 9] *lHlS8fl?^Srll4{C^p-r. P^^y*;Uh 

yyi^x^iin^-ry^fi'hyyi^x^ i,ziiM Lxm^ 
ms^ijir^?>i)^. hyyyxifiimtcomviin^^ 

y:^>fl'hyyi^X^^X'0{>?im'hh, S*WwJSpf- 

xy^^fUi'^ rcom^ t> PI^^&j!- y^-vV^^y^m 
mf^^X'hh^. p f-A- y :7>/ky-;^ 7 a viSMi^ 

[004 0 J -?-(7)(aMwn-f-vy^vi^i:p-f--vy^^ 

>/llIi^5^±^c^s^:^.v. r-yvAryng!5S:fflv%!tJ©-&co 

[0041] »:K>'N'-y 7 rlilSt LT , MifttilSlllKS- 

m\^i>zb\mmx'hh. miwmmiv-xyifu 
^^mz\mLxnwMm^ii^hcr>x\ l% \^m,mi 

(:>^t \.Zimthi^y-t y b ^■^>!btct^X<r):iy ^ v 

vffywmm>,zmhh-rv \ ntvou tc7)MS:«ai-r 

[0042] :^7-t y hdrA-y-t^-tt^m&tSiliSdlK 

<^m?-mbi^^xmmh, 
[004 3] <m—XTyr>2m<r>x^ yf-A^Jjry 

*>'Vout=Vi n + A Vi'5:oTV'>.|)i;-tl>. ''■N'y7 

rmim^Lx^^hoiX', m.x-n^=f-<nnsn^yi 

c7)A:']mJIv i n t , WMX-))^<^)&:h'^y i n + 

[00 44] <m~Xr y7->X'f yf-A^iOFFSn 

mLxm.xi)^=i-^zy '(-v/^v-p^tLh, 
i)^[z\m~xy-'vrmmx-hnsy i nifim^fi 
x\.^h(r)X-mmmi^<r)mmmm\:.m^^^-:>tzit> 

\,zm^X-)}m-<r)^\iv i n+AVic^r^>^rfth.{f'Sr 
o u t =V i ntcSria^f-mt^^rAj^rv^. 



[00451 JiLh^oiftf^tc: i ^mwrnrnm^nity-^ y 
ai:>7«iiAvsrjniM-r6¥A«aj*6. \&^%mm{zx 

(00461 HI lti:t7-fe-y h=Sr+V-fe5-f't§3f'< 

ryr<r>i^5i3.\^-i^Byt^^X'hh. i^SaU-i^g 

(2) ai;^fflii^ajfflSft=i. opF 

(3) A:^JlE=7. ov 

(4) m?Sf®ia=l. OkQ, ©<gfSm=20pF 

(5) l7k¥fl#ra=3 0/xsec 

2tc^^. 

[0047] SS-Xr-/7-C'li. L^v^ffl{f'oO#(cJ: 
0, A:^mec«Lt:ilJ:>jmffi**;*;#<tf4>-?>r^Tt^s 
*^ z(mi}^Dm&^\hm!^AX'm^Lms.thzt 

(IJ: 0, mzxr-y 7-T'{i:LI=>r^fBtf'^'?$(c^?ii 
&;i=5r<, tH:^]«E(iA:^iSffiW3<3:^t<^-^Tv^ 
h. 7)-7-fe y h^A'>-fe/l'flg:»]{i0l 2c^TiOt[U^[lJ: 

5 m V t T'«IS!|-C§ S C: 1 3!)«iii*l. . 
[0048] 

mTf,zmmh. 

[00491 (mmi)mui^wn(r)mi<^mim 
mm^x'h^. mM'f-t Lx%^mM<n-^mm 

[0050] HHCtJI-^-C. 1 5«±^3t^iF-C'$)-I.W<i 
»)iE L«i^. 12 {4Wil»)gE L«i^ 1 5 tiZmht% 

xSimmthmim=f: i4i4*<iEL^i^{c«ffiSrgiE 

Lm^f^^y-f'yf, 1 3{43yT>-9-14(cf|-^mflE 
Srffi*&-tl>X-< ■yf->-7'h7y>''X:5', 16i4X>f>yf- 

^yyvyyvx9 \ 3^i\Lx^yry^\A\z^ 

^mkfhy'-m. 1 8(4*«?^I8E L«i^ 1 4 tcl 
gg* tttetSmiS^fii. 1 9(4f -^'18 1 7 t<?)ra<7)m 

[005 1] m<mwm<ni. h^mmmzw<^ 
tzm^x'hh. 

[0052] '-KU i/'; 3yJimffifi!c:Sat=J: 0T^:;U7 
Tj-y H-f y/at J; 0 U y ^ ^ ySrfT**^^ h 7 y 

1 2Utmhyy'yx^(7)V-xR(/)^i-^ ymat^j: 
tmt^-(r>rvi-txTfp^^ixx\,^i>. *IUfeWi 
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[0 0 5 3] K%im2) %'sm2\,zii\thwmm: 

mt^i^\Z%WS\ 1 i:lBl«-C'J>|)35<. p^-vy^-^l-h 

[0 0 54] (llteM3) ||{60!l3{iV-^7*oyco 
ISiKS: n^A- p^-v y^-)V<r>r-; i^jLT*;!/^^ 
fcL/itOt**)^. lllS5m^«Sia5tcS^-ril]SSt|Sl-T- 

[0055] ( mmm4 ) mmm4 ••/ 7 r m^^ 
meiz^.tm^tm-x'hh. mmm^isimr^m^ 

[00 56] 

tixm. Ycmm-ti:\<^y y yi^^mx-mtcmm 



[iiffl«ogg*^i»Bfl] 

m 1 1 1 <r>mm(nimi^s-tmm 

[02] *7-b y N^A->'^:7-ft^y-X7:ro7iO 

[04 1 mc^t»fflh7:^vx^'*<pf-^y;^;l/^'>f 7- 
[05] y-X7*DVia^i: LTr-yi^a7VHlI8Sc7) 

1-0 

[07 ] t¥3lW)7'^'r -f 7"^ h U >y ^';^SE Lf* -f XT' 

[ 08 1 4^ 'J 'J n ymm Vy> V7.9(r>f- h«JE- 

y-xmis^^T'T^-rs 

[09] EL5^i^<7)msg-«E!^tt^^-r0 

[010] j;l>4 t'-y bfflSOligill^O^i^ 

£7)E L|giJi[HlS8S:^-ril 

[01 1 J r^v^",v^\y-^v-mmimwm<ri 

[01 2] 01 li^lS^cotfc^ 
[^?^<0lKfl3] 

12 miWi- 

13 x-f •y^y^h^yi^x^' 

14 rjyry-t 

15 *a*SI^EL^i^ 

16 ^18 

17 f-m 

18 

19 ^nm. 



121 
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(Vln=aV:Vtn=2.0-'S0V) 
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5 



7.84 V 



7.82 V 



±17mV 
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AV 
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OPAMP 
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8V 
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[012] 

OPAMP 
(Vln=7V:Vtn=2.5-S5V) 

7.00V 
I 6.98V 
6-9SV 
6. 94 V 

2g.eus 29'9u& 30.0US 30*1 us 

Time 



±10mV 
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F^^-A(##) 5C080 M06 AA07 BB05 DD05 DD22 
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